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*Structured Abstract (300 words)  
Abstract  
Study Design: Review of surgical technique  
Objective: To provide accounts of the authors’ preferred methods for performing anterior  
cervical surgery with personal tips and pearls.  
Summary of Background Data: Many have described the various anterior surgical approaches to the cervical 
spine, and in this review we hope to describe our preferences, highlighted with some tips and pearls.  
Methods: Various accounts of the transoral, the anterolateral (Smith-Robinson) and the split manubrium 
approaches were reviewed and used as the basis of the review. Additional notes with  
regards to the authors’ preference were noted to provide further guidance. The description were  
delineated from the most cephalad to the most caudal.  
Results: The transoral, the anterolateral (Smith-Robinson) approach and the manubriotomy approach were 
described. Each account starts with the basic pre-operative considerations, then describes the incision and the 
main anatomical landmarks, and finally concludes with closure and main complications to monitor for. A brief 
description of the main pathologies that each approach may address is also provided.  
Conclusion: The 3 anterior approaches to the cervical spine are direct and elegant solutions to pathologies arising 
from the anterior column. They supplement the more commonly used posterior approaches, which provide 
stronger multilevel fixation, and thus is an essential tool in the armamentarium of a spine surgeon.  
*Key Points (3-5 main points of the article)  
Key Points  
1 The transoral approach provides access to C0 to C2 with prerequisites including adequate interdental 
distance, neck hyperextension, and specialized retractors.  
2 Once the anterior tubercle of C1 is identified for the incision of the transoral approach, the main caution 
is not to go wider than 15mm from the midline least the vertebral artery is injured.  
3 The anterolateral (Smith-Robinson) approach is the most commonly employed of the three and allows 
access from C3 to cervicothoracic junction.  
4 We prefer to approach from the right side for C3 to C6, and from the left for cervicothoracic junction to 
avoid need to protect the recurrent laryngeal nerve.  
5 The manubriotomy approach can either be 1-or 2-sided thereby affording customized access as far down 
as T4, without the morbidity of a full sternal split or clavicular osteotomies.  
 
*Mini Abstract (50 words)  
Mini-abstract  
The classic transoral and anterolateral (Smith-Robinson) approaches which allow direct anterior 
access to the cervical spine is described with the authors’ preferences highlighted. The 1-or 2sided 
manubriotomy provides an approach to the cervicothoracic junction without the morbidity of the 
full sternotomy.  
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Figure legends  
Figure 1. Lateral view of the transoral approach. With the neck in hyperextension and mouth opened wide, the 
approach generally reaches C0 to C3. A specialized retractor (R) with blades depress the tongue (T) and elevate 
the soft palate. Sometimes an additional soft tube through the nasal passage (NP) is used to further retract the 
soft palate.  
Figure 2. Specialized oropharyngeal retractor is used to maintain access. The important landmark to identify is 
the anterior tubercle of C1 (AT) which lies directly under and near the insertion of the anterior longitudinal 
ligament. The tectorial membrane (TM) is cephalad and the longus coli muscles (LC) flank the anterior 
longitudinal ligament.  
Figure 3. Resection of the dens (D) usually requires burring thin the anterior portion and finally resecting the 
cortical shell by Kerrison ronguer or an angled curette. The transverse ligament (TL) lie immediately posterior 
and great care is needed to preserve this to maximize lateral stability.  
Figure 4. Anterolateral (Smith-Robinson) approaches using 2 different skin incisions. The transverse skin 
incision (T) is for up to 2 level surgeries while the longitudinal skin incision  
(L) is used for more extensive surgeries.  
Figure 5. The Smith-Robinson approach utilizes the internervous plane between the sternocleidomastoid and the 
deeper longus colli muscles. Our preferred approach for the mid-cervical levels is through a right sided incision, 
and the longus colli muscles (LC) are retracted to their corresponding sides while the trachea (Tr) and esophagus 
(Es) are retracted to the left.  
Figure 6. The manubriotomy skin incision is a longitudinal incision that extends from the manubrial notch (MN) 
to 3 cm caudad to the sternal angle. The incision may be extended cephalad anterior the the sternocleidomastoid 
(SCM) if more proximal levels require operating. The medial end of the right clavicle (C) is shown.  
Figure 7. The longitudinal osteotomy is made over the midline of the manubrium with the  
transverse limb cutting across the 2
nd 
intercostal space. Therefore an L-shaped or inverted T-shaped cut is created 
depending on the width of the approach required.  
Figure 8. This schematic diagram illustrates the positions of the main vessels relative to the 3rd thoracic vertebra 
(T3). On the right the 3thoracic vertebra is flanked by the right brachiocephalic vein (RBv) and artery (A). The 
left brachiocephalic vein (LBv) crosses caudal and anterior to the 3
rd 
thoracic vertebra while the left common 
carotid (LCC) flanks the left. The esophagus and trachea are not shown here as it is retracted to the left under the 
retractor (TE).  
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Figure 1. Lateral view of the 
transoral approach. With the 
neck in hyperextension and 
mouth opened wide, the 
approach generally reaches C0 
to C3. A specialized retractor 
(R) with blades depress the 
tongue (T) and elevate the soft 
palate. Sometimes an additional 
soft tube through the nasal 
passage (NP) is used to further 
retract the soft palate.  
 
Figure 2. Specialized oropharyngeal retractor is used to maintain access. The important landmark to identify is 
the anterior tubercle of C1 (AT) which lies directly under and near the insertion of the anterior longitudinal 
ligament. The tectorial membrane (TM) is cephalad and the longus coli muscles (LC) flank the anterior 
longitudinal ligament.  
 
Figure 3. Resection of the dens (D) 
usually requires burring thin the 
anterior portion and finally 
resecting the cortical shell by 
Kerrison ronguer or an angled 
curette. The transverse ligament 
(TL) lie immediately posterior and 
great care is needed to preserve this 
to maximize lateral stability.  
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Figure 5. The Smith-Robinson approach utilizes the internervous plane between the sternocleidomastoid and the 
deeper longus colli muscles. Our preferred approach for the mid-cervical levels is through a right sided incision, 
and the longus colli muscles (LC) are retracted to their corresponding sides while the trachea (Tr) and esophagus 
(Es) are retracted to the left.  
 
Figure 6. The manubriotomy skin incision is 
a longitudinal incision that extends from the 
manubrial notch (MN) to 3 cm caudad to the 
sternal angle. The incision may be extended 
cephalad anterior the the sternocleidomastoid 
(SCM) if more proximal levels require 
operating. The medial end of the right 
clavicle (C) is shown.  
 
Figure 7. The longitudinal osteotomy is made 
over the midline of the manubrium with the 
transverse limb cutting across the 2
nd 
intercostal space. Therefore an L-shaped or 
inverted T-shaped cut is created depending on 
the width of the approach required.  
 
Figure 8. This schematic diagram illustrates 
the positions of the main vessels relative to 
the  
rd rd 
3thoracic vertebra (T3). On the right the 
3thoracic vertebra is flanked by the right 
brachiocephalic vein (RBv) and artery (A). 
The left brachiocephalic vein (LBv) crosses 
caudal and anterior to the 3
rd 
thoracic vertebra 
while the left common carotid (LCC) flanks 
the left. The esophagus and trachea are not 
shown here as it is retracted to the left under 
the retractor (TE). 
 
